INTRODUCTION
The western north Atlantic Ocean constitutes a major route for autumnal migrants moving between eastern North America and the Caribbean or South America. Some shorebirds have long been known to use this route (Lincoln, 1939; Hagar, 1966 
METHODS

Radars
The radars we used were modified marine radars that followed many birds simultaneously in two dimensions but did not give information on their altitude. The radars detected birds at <2 km range, and it is improbable that they detected birds at >500 m altitude.
In Synoptic weather patterns were obtained from National Meteorological Center Northern Hemisphere surface charts issued every six hours. Attempts to record bird calls were unsuccessful due to noise from the ship's machinery.
Analysis of Radar
In 1974, all decks were checked each day at sunrise, noon, and sunset for birds. In addition the first author spent all daylight hours not required for collecting radar or weather data watching for birds with 7 x 50 or 10 x 50 binoculars.
All birds that were found dead on the ship were retained for later examination. Several hand nets were placed at intervals around the ship to aid in capture of flying birds. Although the discharge of firearms was not permitted on the ship, the first author was able to collect three specimens using an improvised slingshot with grapes as ammunition.
Captured birds were immediately killed by thoracic pressure and frozen. Each bird was categorized according to sex, age, weight, fat, keel, external and internal injuries, stomach contents, and internal parasites. 
RESULTS
Radar Observations
Bird migration observed at sea both visually and with radars was intermittent. Typically a period of no migratory activity followed, often suddenly, a period of 4 to 12 hours when many birds were seen around the ship or on radar. During migratory periods birds usually exhibited consistent migratory behavior with the next period of activity showing different airspeeds, direction, or dispersions of air headings. Table 1 Table 1 ).
During our observations, sunset occurred at about 2300 GMT and sunrise at about 1000 GMT.
Three types of movement were observed on radar. In the first type the great majority of the birds observed were heading to the south or southeast, and only moderate variability occured in observed Vg direction of flight (average ang. dev. = 34ø). These groups of birds appeared to be well-oriented migrants, and if they persisted in their observed behavior would probably have reached the Caribbean or South America. The second type of movement we observed consisted of groups of birds with scattered air headings (SC in Table 1 ). If, as a group, they made any significant net progress, it was due to drift by the wind (see 5 Oct. 1974). The third type of movement was seen on 19 Oct. 1974. As a tropical depression advanced on the ship from the southwest, we detected many birds heading (V•) to the west (toward the North American coast) but making little progress against the rising winds which reached speeds of 110 km/hr as the storm passed over the ship. Observations of bird movement during the height of the storm were not possible due to radar return from the heavy seas.
The accuracy of calculated airspeeds in Table 1 is Table 1 are the minimum distances to those portions of the North American coast offering the favorable conditions mentioned above. The average Vg calculated from these values reflects the favorable winds birds enjoyed during the first part of their flight as well as the birds' airspeed. In this way it is interesting to note that all but two of the values are below 60 km/hr, again suggesting that we were observing relatively slowly flying birds.
On four occasions we observed radar echoes with scattered air headings (V•) and in most cases remarkably low airspeeds (7 to 24 km/hr). The aerodynamic calculations of Pennycuick (1969) indicate that nilgrant insects would be capable of these airspeeds and Schaefer (1976) has detected migratory insects with a radar similar to those we used.
We, however, believe that these echoes were due to birds for several reasons: (1) the echoes were sharp, coherent echoes detected at the same ranges as the faster flying, well-directed bird echoes; (2) similar, slowly moving echoes were detected with a tracking radar on previous cruises which Larkin et al. (in press) concluded were due to birds on the basis of radar signature and other flight characteristics; (3) despite our efforts to attract insects to the ship with lights and the large number of work lights on the ship, few insects were seen at sea (Table 2) Table 3 , were collected prior to our observations. birds in Table 1 In 1974, examinations were performed on all captured specimens. This sample consisted of 31 males, 19 females, and 6 birds of unknown sex. There were 7 adults and 49 iramatures. These data are insufficient to determine age or sex ratios by species.
The stomachs of most birds were empty. Some had debris, paint chips and sand, and a few had seeds and undigested insect parts. All these items could have been obtained on board ship.
Most of the birds found dead had skull hemorrhages and probably died after flying into ship structures.
A gross exa•nination of the body cavity revealed no internal parasites, suggesting that these birds departed the North American coast in good health. Two external Hippoboscids were found, one on a Dark-eyed Junco, and one on a White-throated Sparrow.
Of the 39 birds trapped in the meal worm trap, netted or hand captured, 11 had fat (fat class 2 or 3, Table 3 ). Of the 16 birds either found As Murray (1965 and 1976) has emphasized, the presence of large numbers of passerines at sea does not necessarily indicate a migration route over that area. He suggests these could be birds drifted from a migration route along the coast by strong northwest winds. We do not believe this is the case; passerines were seen far from the coast under wind conditions that required active southeast flight. Radar observations revealed such flight behavior at speeds within the range of expected migratory flight speeds of passerines. Although it is possible that all such radar echoes were due to small shorebirds, we rarely saw shorebirds during these cruises (although small shorebirds were regularly reported from ships in these waters during the late 1800's, Hurdis, 1897).
The rather weak correlation of density of birds seen visually and on the radar indicates that the two methods may not be fully equivalent. The preponderance of emaciated and immature birds, especially southeast of Bermuda, suggests that these birds were attracted to the ship as a resting place, while birds in good condition passed over the ship and were detected by radar. Birds in good condition tended to be seen during periods of poor weather such as those reported in Table 3 During periods of fair weather only birds with little fat or immature birds tended to alight on the ship although radar often revealed large numbers of birds passing overhead. Birds in good condition tended to be seen only during storms. Such observations support the hypothesis that there are indeed passerines in good condition over the Atlantic but that these birds do not usually land on ships.
